elSSN: 2564-6524

ANKARA UNIVERSITESI

ECZACILIK FAKULTESI
DERGISI

JOURNAL OF FACULTY OF PHARMACY
OF
ANKARA UNIVERSITY

Cilt / Vol: 44
Sayi1 / No: 1
Yil / Year: 2020



ICINDEKILER / CONTENTS 44(1), 2020

Ozgiin Makaleler / Original Articles

Yevgenia VASHCHYK, Roman SHCHERBYNA, Volodymyr PARCHENKO, Inna BUSHUEVA, Bogdan GUTYJ, Hanna FOTINA,
Tatiana FOTINA, Yuriy STRONSKY! - HISTOLOGICAL STUDY OF A CORRECTIVE INFLUENCE OF A
COMPOUND POTASSIUM 2-((4-AMINO-5-(MORPHOLINOMETHYL)-4H-1,2,4-TRIAZOL -3-
YL)THIO)ACETATE (PKR-173) ON THE STATE OF CHICKEN'S LIVER UNDER INFECTION BY
PSEUDOMONAS AERUGINOSA - PSEUDOMONAS AERUGINOSA ILE ENFEKTE EDILMIS
CIVCIVLERIN KARACIGERINE POTASYUM 2-((4-AMINO-5-(MORFOLINOMETIL)-4H-1,2,4-TRIAZOL-
3-IL)TIYO)ASETAT (PKR-173) BILESIGININ DUZELTICI ETKISININ HISTOLOJIK OLARAK
ARASTIRILMASI

Kondapalli NARESH, Kanna SRUTHI - NOVEL TACRINE AND HESPERETIN ANALOGUES: DESIGN, MOLECULAR
DOCKING AND IN SILICO ADME STUDIES TO IDENTIFY POTENTIAL ACETYL CHOLINE ESTERASE
INHIBITORS FOR ALZHEIMER'S DISEASE - YENi TAKRIN VE HESPERETIN ANALOGLARI: ALZHEIMER
HASTALIGINDA POTANSIYEL ASETILKOLIN ESTERAZ INHIBITORLERININ AYDINLATILMASI IGIN
TASARIM, MOLEKULER DOKING VE IN SILIKO ADME GALISMALARI

Neslihan USTUNDAG OKUR, Vildan YOZGATLI, Zeynep SENYIGIT - FORMULATION AND DETAILED CHARACTERIZATION
OF VORICONAZOLE LOADED IN SITU GELS FOR OCULAR APPLICATION - OKULER UYGULAMA IGIN
VORIKONAZOL YUKLU N SITU JELLERIN FORMULASYONU VE DETAYLI KARAKTERIZASYONU

Asli CAN AGCA, Kadir BATCIOGLU, Engin SARER - EVALUATION ON GALLIC ACID, EGCG CONTENTS AND ANTIRADICAL
ACTIVITY OF GREEN TEA AND BLACK TEA EXTRACTS - YESIL CAY VE SIYAH GCAY
EKSTRELERINDEKI GALLIK ASIT, EGCG ICERIGI VE ANTIRADIKAL AKTIVITESININ
DEGERLENDIRILMESI

Giilderen YILMAZ, Giilnur EKSI, Betil DEMIRCI, Fatih DEMIRCI - CHEMICAL CHARACTERIZATION OF THE FATTY ACID
COMPOSITIONS AND ANTIMICROBIAL ACTIVITY OF SUMAC (RHUS CORIARIA L.) FRUITS, GROWING
NATURALLY IN TURKEY AND SOLD IN HERBALIST MARKETS - TURKIYE'DE DOGAL OLARAK
YETISEN VE AKTARLARDA SATILAN SUMAK (RHUS CORIARIA L.) MEYVELERININ YAG ASIDI
KOMPOZISYONLARININ KIMYASAL KARAKTERIZASYONU VE ANTIMIKROBIYAL AKTIVITESI

Yulia  FROLOVA, Andriy KAPLAUSHENKO, Nataliya NAGORNAYA - DESIGN, SYNTHESIS, ANTIMICROBIAL AND
ANTIFUNGAL ACTIVITIES OF NEW 1,2,4-TRIAZOLE DERIVATIVES CONTAINING 1H-TETRAZOLE MOIETY
- 1H-TETRAZOL IGEREN YENi 1,2,4-TRIAZOL TUREVLERININ TASARIMI, SENTEZI,
ANTIMIKROBIYAL VE ANTIFUNGAL AKTIVITELERI

Andrii A. SAFONOV - MICROWAVE SYNTHESIS OF NEW 3-(ALKYLTHIO)-5-(THIOPHEN-2-YLMETHYL)-1,2,4-TRIAZOL-4-
AMINES - YENI 3-(ALKILTiYO)-5-(TiYOFEN-2-ILMETIL)-1,2,4-TRIAZOL-4-AMINLERIN MIKRODALGA
SENTEZI

Derlemeler / Reviews

M. Mesud HURKUL, Aysegiil KpROG_‘LU - AMELANCHIER MEDIK. (ROSACEAE) CINSININ FARMASOTIK BOTANIK
ACISINDAN ONEMI - THE IMPORTANCE OF THE GENUS AMELANCHIER MEDIK. (ROSACEAE) IN
TERM OF PHARMACEUTICAL BOTANY

Seda YILDIRIM, Ufuk KOCA GALISKAN - KENEVIR VE SAGLIK ALANINDA KULLANIMI - HEMP AND ITS USE IN HEALTH

Zeynep Busra ERARSLAN, Gulay ECEVIT GENGC, Sukran KULTUR - MEDICINAL PLANTS TRADITIONALLY USED TO TREAT
SKIN DISEASES IN TURKEY — ECZEMA, PSORIASIS, VITILIGO - TURKIYE'DE HALK ARASINDA CILT
HASTALIKLARININ TEDAVISINDE KULLANILAN TIBBI BITKILER — EGZAMA, SEDEF HASTALIGI,
VITILIGO

Ayca ADALI, Anil YIRUN, Belma KOCER GUMUSEL, Pinar ERKEKOGLU - ALZHEIMER HASTALIGININ GELISIMINDE
BIYOLOJIK AJANLARIN OLASI ETKILERI - THE POSSIBLE EFFECTS OF BIOLOGICAL AGENTS ON
THE DEVELOPMENT OF ALZHEIMER'’S DISEASE

Abdullahi Garba USMAN, Umar Muhammad GHALI, Selin ISIK - APPLICATIONS OF MINIATURIZED AND PORTABLE NEAR
INFRARED (NIR), FOURIER TRANSFORM INFRARED (FT-IR) AND RAMAN SPECTROMETERS FOR THE
INSPECTION AND CONTROL OF PHARMACEUTICAL PRODUCTS - MINYATURE EDILMIS VE
PORTATIF YAKIN KIZIL OTESI (NIR), FOURIER DONUSUMLU KIZILOTESI (FTIR) ve RAMAN
SPEKTROMETRELERININ FARMASOTIKLERIN DENETIMI VE KONTROLUNDEKI UYGULAMALARI

Sayfa/ Page

18

33

50

61

70

89

99

112

137

167

188



J. Fac. Pharm. Ankara / Ankara Ecz. Fak. Derg., 44(1): 70-88, 2020 \&?
Doi: 10.33483/jfpau.574001

ORIGINAL ARTICLE / OZGUN MAKALE

DESIGN, SYNTHESIS, ANTIMICROBIAL AND ANTIFUNGAL
ACTIVITIES OF NEW 1,2 4-TRIAZOLE DERIVATIVES CONTAINING
1H-TETRAZOLE MOIETY

1H-TETRAZOL ICEREN YENI 1,2,4-TRIAZOL TUREVLERININ TASARIMI, SENTEZI,
ANTIMIKROBIYAL VE ANTIFUNGAL AKTIVITELERI

Yuliia FROLOVA*, Andriy KAPLAUSHENKO?, Nataliya NAGORNAYA?

1Zaporizhzhya State Medical University, Faculty of Pharmacy, Department of Physical and Colloidal
Chemistry, Zaporizhzhya, Ukraine

?Zaporizhzhya State Medical University, Faculty of Pharmacy, Department of Medicinal Preparations
Technology, Zaporizhzhya, Ukraine

ABSTRACT

Objective: Antimicrobials and antifungals are the most acquired drugs in the world. Today, it becomes
necessary to create new drugs with antimicrobial and antifungal effect. The purpose of our research is the
synthesis of new series of 5-(1H-tetrazole-1-yl)-4H-1,2,4-triazole-3-amine, the establishment of physical-
chemical, antimicrobial and antifungal properties for all synthesized compounds.

Material and Method: 5-(1H-tetrazole-1-yl-methyl)-4H-1,2,4-triazole-3-yl-1-(alkyl-, aryl-)-methanimines
were synthesized by reacting of 5-(1H-tetrazole-1-yl-methyl)-4H-1,2 4-triazole-3-amine with aldehydes in
acetic acid. Then, sodium borohydride was selected as a reducing agent, which allowed for the restoration of
the double bond. The structures of synthesized compounds were confirmed by IR, *H NMR and mass spectra.
The synthesized compounds were evaluated for antimicrobial and antifungal activity by "serial dilutions"
method.

Result and Discussion: During the synthetic studies the new series of 22 compounds were obtained. The 5-
(1H-tetrazole-1-yl-methyl)-4H-1,2,4-triazole-3-yl-1-(5-nitrofuran-2-yl)methanimine was observed to be most
possessing good antimicrobial and antifungal activity and has exceeded the reference standard for
Staphylococcus aureus (12,5/25 mg/ml), Escherichia coli (50/200 mg/ml), Pseudomonas Aeruginosa (100/200
mg/ml), Candida albicans (50/50 mg/ml).
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Amag: Antimikrobiyal ve antifungal ilaglar diinyada en yaygin ila¢ tirlerindendir. Glnumizde
mikroplara ve mantarlara karsi yeni ilacin iiretilmesine ihtiyag¢ duyulur. Arastirmamizin amaci, 5-(1H-tetrazol-
1-il)-4H-1,2,4-triazol-3-amin tlrevi yeni bilesiklerin sentezi ile sentez edilmis bilesiklerin fizikokimyasal,
antimikrobiyal ve antifungal dzelliklerinin tespit edilmesidir.

Gere¢ ve Yontem: 5-(1H-tetrazol-1-ilmetil)-4H-1,2,4-triazol-3-il-1-(alkil-, aril-)-metanim, 5-(1H-
tetrazol-1-ilmetil)-4H-1,2,4-triazol-3-amin’in sirke asidinde aldehitler ile etkilesimi sonucunda sentez
edilmistir. Bir sonraki agsamada indirgen olarak sodyum borOhidriir kullanidig: icin ikili bag yeniden
kurulabilmigstir. Sentez edilmis bilesiklerin yapilari, kizilalt, niikleer manyetik rezonans ve kiitle spektroskopisi
ile dogrulanwr. Sentez edilmis bilesikler mikrop ve mantarlara karst aktivite konusunda serili diliisyon metodu
ile denetlenmistir.

Sonuc ve Tartisma: Sentetik arastirmalarin sonucunda 22 bilesikten olusan yeni seri elde edilmigtir. 5-
(1H-tetrazol-1-ilmetil)-4H-1,2,4-triazol-3-il-1-(5-nitrofuran-2-il)metanimin en iyi antimikrobiyal ve antifungal
etkisine sahip olup Staphylococcus aureus (12,5/25 mg/ml), Escherichia coli (50/100 mg/ml), Pseudomonas
aeruginosa (100/200 mg/ml), Candida albicans (50/50 mg/ml) icin karsilastirmalr ilact gegtigini tespit
edilmistir.

Anahtar Kelimeler: 1,2,4-triazol, 1H-tetrazol, antimikrobiyal ve antifungal aktivite

INTRODUCTION

Piperidinium  2-((5-(furan-2-yl)-4-phenyl-4H-1,2,4-triazol)-3-yl) acetate is the active
pharmaceutical ingredient of drug "Tryfuzol™ (API). It is used in veterinary as an immunomodulatory
agent. It increases the resistance of organisms to viral diseases. Forced degradation conditions create the
model influence of various environmental factors on the active substance. In these conditions, various
impurities may be formed in the decomposition, which may alter or weaken the biological activity of
the active compound, as well as increase toxicity. Thus, it is possible to predict which impurities may
be generated during the storage or transportation of drugs containing the investigated API. It will also
help to offer conditions for the protection of this substance from the influence of harmful factors.
Therefore, this study has a significant relevance.

Methods for investigating force degradation effects have been described in a number of
publications [1-6]. Regulatory aspects in Development of Stability-Indicating Methods were presented
in the review of Renu Sehrawat et al. [1]. The condition for stress degradation which usually studied
are: acid hydrolysis, base hydrolysis, thermal hydrolysis, oxidation, thermal degradation,
photodegradation.

Authors [7] proposed potentiometric titration method for quantitative determination of
piperidinium 2-((5-(furan-2-yl)-4-phenyl-4H-1,2 4-triazol-3-yl)thio)acetate in the 1% and 2.5%
solutions. Method is not selective, and it is not applicable for determination of impurities. Method based
on adsorbtion of this API in the ultraviolet region of the spectrum was elaborated [8]. Low selectivity

and sensitivity of the method are not permitted to measure of impurities.
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Our HPLC-DAD method of determination of piperidinium 2-((5-(furan-2-yl)-4-phenyl-4H-1,2,4-
triazol-3-yl)thio)acetate in 1 % solution shown satisfied quality of separation of API from impurities
[9]. This work was not contained forced degradation study.

Aim of the research to make forced degradation study of piperidinium 2-((5-(furan-2-yl)-4-
phenyl-4H-1,2,4-triazol)-3-yl) acetate in active pharmaceutical ingredient, 0.1% solution and 1%

solution for injection.

MATERIAL AND METHOD

Chemicals and reagents

Piperidinium  2-((5-(furan-2-yl)-4-phenyl-4H-1,2 4-triazol)-3-yl)acetate was obtained from
Toxicological and Inorganic Chemistry Department. Substance was synthesized and its structure was
confirmed by the Parchenko V.V. [10,11]. Acetonitrile qualified “HPLC Super Gradient” (Avantor
Performance Materials Poland S.A., Poland), methanoic acid was 100% (AppliChem GmbH, Germany),
ultra-high pure water (18 MQ at 25 °C) was prepared by the Direct Q 3UV Millipore (Molsheim,
France).

Analytical Instrumentation

Agilent 1260 Infinity HPLC System (degasser, binary pump, autosampler, thermostat column
compartment, DAD). Agilent single-quadrupole mass spectrometer 6120 with electrospray ion source
(ESI); OpenLAB Software CDS.

Chromatography conditions
The chromatography study was carried out by elution with a water-acetonitrile mixture (70:30)
with the addition of 0.1% methanoic acid. Column Zorbax SB-C18, 30 mm x 4.6 mm, 1.8 um. Column

Temp. 40 °C. Flow rate was 0.400 ml/min.

Mass spectrometry conditions
Temperature of drying gas was 100 °C. Drying gas (nitrogen) flow rate was 10 I/min. Nebulizing
gas (N2) pressure was 53 psig. Mass spectra were obtained at m/z 100-2000. Fragmentation of molecular

ions was studied at fragmentor voltage: 100, 150, 200 V, positive polarity.

Forced degradation conditions

Samples were taken every day, prepared for injection and injected into HPLC system. VVolume of
injection for 0.1% solution was 5 uL, for 1% solution was 0.5 uL. Content (%) was taken from the report
of OpenLab CDS Software from Signal of the DAD detector at 276 nm.

Laboratory conditions degradation

Substance and solutions (0.1%, 1%) were kept at room temperature in laboratory conditions.



J. Fac. Pharm. Ankara, 44(1): 70-88, 2020 Frolovaetal. 73

Thermal degradation

Influence of temperature was studied in the thermostat at the 66 °C for the 0.1%, 1% solutions
and substance. The samples were kept at 66 °C during 5 days.

Oxidative degradation

Hydrogen peroxide (3%) was used for study of the influence of oxidizing agent. About 0.001 g
of APl was dissolved in the 1 mL of 3% hydrogen peroxide.

Ultraviolet (UV) degradation

The irradiation was carried out by the luminescent UV lamp, YF UV-9W 365 nm, which radiates
in the range of long-wavelength ultraviolet with a maximum radiation of 365 nm. The illumination was
measured with a luxmeter and was approximately 2000 lux. Solid substance and solutions with
concentrations 0.1%, 1% were studied. Maximal period of exposure was 4 days.

Acid hydrolysis

Influence of acid was studied. About 0.001 g of API was mixed with the 1 mL of the 0.1 mole/L
of HCI.

Alkaline hydrolysis

About 0.001 g of API was mixed with the 0.1 mole/L sodium hydroxide solution.

Preparation of solutions for laboratory conditions degradation study, thermal decomposition
study, UV degradation study

Solution with concentration 0.1% was prepared by dissolution of 0.001 g of APl in 1 mL of water.
Solution with concentration 1% was prepared according to pharmaceutical preparation “1% solution for
injections”, viz. 0.01 g of API was dissolved in the 1 mL of water, 0.0059 of sodium chloride was added.

When the solid substance was studied, 0.001 g was dissolved in 1 mL water and 5 uL of solution
was injected to the HPLC.

RESULT AND DISCUSSION

Optimized chromatography conditions

2-((5-(Furan-2-yl)-4-phenyl-4H-1,2 4-triazol-3-yl)thio)acetic acid was formed in the stream of
solvent from the API (salt). Therefore, the detector identified the acid. Thus, APl was determined in
form of the acid.

Results of the study of the substance decomposition are shown in Table. 1. Mass balance, %
(content of the main substance, % plus content of degradation products and impurities, %) in all cases

was equaled 100%.
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Table 1. Quantitative content of the piperidinium 2-((5-(furan-2-yl)-4-phenyl-4H-1,2,4-triazol)-3-yl)

acetate.
Days

Terms of decompositi 0 1 2 3 4 5
Laboratory conditions, 99.64 9954  99.53 99.47 99.47 99.46 99.48
0.1% solution
Laboratory conditions, 1% 99.97 9997  99.97 99.94 99.94 99.93
solution
Alkaline hydrolysis. 0.1 M 99.64 9958  99.66  99.64 9964 9961  99.66
solution of NaOH
3% H,0, 99.63 7910 7320 6954 6544 6157 5549
Thermal effect 66 °C, 0.1% 99.64 9953  99.35 99.25 99.25 99.24
solution

0
Thermal effect 66 °C, 99.97 99.94 9992 9987 9985  99.85
1%solution

0
Thermal effect 66 °C, 99.64 9980 9972 9990 9980  99.81
substance
UV light irradiation, 99.64 97.41 8931 7761 56.25
solution 0.1%
UV light irradiation, 99.97 9729 9336  89.68  80.03
solution 1%
UV light irradiation, 99.64 9980 9976 9923  99.76

substance

Laboratory conditions degradation

During the storage of the 0.1% reference API solution in the laboratory conditions, percentage of
the substance was decreased about 0.1% for 6 days. The level of the substance in 1% solution under
these conditions was not changed for 5 days.

Thermal degradation

Thermal effect (66 °C) on the 0.1% solution of API leads to its decomposition by approximately
0.4% over 5 days (Fig.1). Substantial degradation products, however, was not identified.

66 grad 0.1%
100 —
80
API Content,
% 40
20
O T T 1
0 2 4 6
Days

Figurel. The API degradation curve in the 0.1% solution at a temperature 66 °C
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At the same time, under the influence of the temperature (66 °C) on the 1% solution
decomposition occurs only about 0.1% (Fig. 2). During the study of the thermal effect (66 °C) on the

solid substance (API) the content of API in a substance was not changed.

66 grad, 1%
100 & o o o o
80
60
API Content, %
40
20
0 T T T T T 1
0 1 2 3 4 5 6
Days

Figure 2. The API degradation curve in the 1% model solution for injection at a temperature 66 °C

Oxidative degradation
The effect of 3% hydrogen peroxide over 6 days results in a decrease in the concentration of API
about 2 times (Fig. 3).

0,
3% H,0,
120
100
API Content,% 60 ~<

40
20

0 T T T 1

0 2 4 6 8

Days

Figure 3. The API degradation curve under action 3% H,O,
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Ultraviolet (UV) degradation

UV light irradiation causes the decomposition of the 0.1% solution during four days at more than

40% (Fig. 4).

UV, 0.1%

120

100

80

API Content, % 60

N
40
20
0 T T T \
0 1 2 4 5

Days

Figure 4. The API degradation curve in 0.1% solution

At the same time, for 1% solution the concentration was decreased about 20% (Fig. 5). The API

content was not changed during irradiation of dry substance for 4 days.

120

uv, 1%

100

/

80

API Content, % 60

40

20

0

Days

Figure 5. The API decomposition curve in the 1% solution for injection.
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Acid hydrolysis

Under the action of 0.1 M solution of chloride acid APl immediately decomposes with formation
2-((5-(furan-2-yl)-4-phenyl-4H-1,2,4-triazol-3-ythio)acetic acid, which is insoluble in water. So, the
study of exposure of 0.1 M chloride acid was finished at this step.

Alkaline hydrolysis

Under the action of 0.1 M solution of sodium hydroxide, the content of the API was not changed

for 6 days.

Determination of the structure of degradation products

Possible structures of compounds formed as a result of API degradation under stress conditions
was proposed after study of the mass spectra of the corresponding chromatography peaks.
The structure determination of APl degradation products formed by the action of 3% hydrogen peroxide.

»-

miry

b . Max: 76378 c MSD1 318, EIC=317.7:318.7 (DACHEM32_D\DATA\2018_03-27\}
D\DATA\2018_03-27\1
o DAD 3 0327
60
40

20 I\.
0 ol

114.2
—635.0

—T T ——T
500 1000 1500 m/2

Figure 6. The TIC chromatogram of API degradation products formed by action of 3%H-0, at 150V
(a). Mass spectrum of peak at 1.219 min (b). EIC chromatogram (c).

Chromatography of the degradation products appeared after action of 3% H,0O, shown two peaks
(Fig. 6). First peak (at 1.219 min) was not pure. The most intensive peak in extracted ion chromatogram
(EIC) had m/z=318. It corresponded to the sulfoxide (Fig. 7). It is known reaction of sulfoxide formation

from organic compounds of sulfur with valence two by the influence of the H.O, solution [12].
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/\/\Si,/\/N\S/;D
PSSP S

Monoisotopic Mass = 318.054302 Da

Figure 7. Formaton of 3-[(carboxymethyl)sulfinyl]-5-(furan-2-yl)-4-phenyl-4H-1,2,4-triazol-1-ium
cation (m/z=318).

a -
2000000 4
1000000 - k
J M -
0 T . —t T T T
1 2 3 4 mi
b T max: 73279 C MSD1 259, EIC=258.7:259.7 (D:\CHEM32_D\DATA\2018_03-27\]
MSD1 318, EIC=317.7:318.7 (DACHEM32_D\DATA\2018_03-27\1
80 MSD1 334, EiC=333.7.334.7 (D:\CHEM32_D\DATA\2018_03-27\
60 -
404 _
204 8 200000
0 L / S e— e e ———
—_— —_— ————— ——
500 1000 1500 m/Z 12 13 14 15

Figure 8. The TIC chromatogram of API degradation products formed by action of 3% H,0O, at 200V
(a). Mass spectrum of peak at 1.217 min (b). EIC chromatogram (c).

When fragmentation voltage was increased till 200 V the ion with the m/z 259 in the mass spectra
of first peak was appeared (Fig.8). The possible structure of this ion is presented at Fig. 9.

NH"—N \ o)
m \ /? e 0, /o \ / N S/!

BN
N CID 200V
[6]
C,H,0,

59.0133 Da

Monoisotopic Mass = 259.040998 Da
C,HgN;O,S
259.0415 Da

Monoisotopic Mass = 318.054302 Da

Figure 9. Transformation of cation with m/z 318 during fragmentation in CID at 200V
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Second peak of the degradation product was at 2.140 min (Fig. 10).

1500000
1000000
500000
0 T T T T =
1 2 3 4 mir|
b Max: 50160 c MSD1 123, EIC=122.7:123.7 (D:\CHEM32_D\DATA\2018_03-271}
80 MSD1 334, EIC=333.7:334.7 (D:\\CHEM32_D\DATA\2018_03-27\}
60 200000
40 o
20 E 100000 i
0 T | —— S —————)
T T T T 0 T T T
500 1000 1500 m/2 2 22 24

Figure 10. The TIC chromatogram of API degradation products formed by action of 3% H.0- at 100V
(a). Mass spectrum of peak at 2.140 min (b).EIC chromatogram (c).

Quazimolecular ion with m/z = 334 correspond to the sulfone which was formed at the second
step oxidation by the H,O- (Fig. 11). It is well-known reaction [12].

NH" NH"
O 0
M XN - M X /
¥ '
Monoisotopic Mass = 334.049217 Da

Figure 11. Formation of 3-[(carboxymethyl)sulfonyl]-5-(furan-2-yl)-4-phenyl-4H-1,2,4-triazol-1-ium
cation (m/z=334).

There are two fragment ions present in mass spectra of second peak at 100 V (m/z =278.0 and
m/z=123.2). Possible structure of first ion present at Fig. 12.
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/ \ o] C,H,0,, + 3H

o ,?*J—>23 100V

CZHSOZ
C,HN,0,S 59.0133 Da

275.0365 Da

Monoisotopic Mass = 334.049217 Da

N.———'N
@_&Xo
/
/!

Monoisotopic Mass = 278.059388 Da

Figure 12. Converting of cation with m/z 344 during fragmentation in CID at 100V to product the cation

with m/z 278.

Reaction formation of the ion with m/z 123 present at Fig.13.

- C1,HN;0, CID 100 V

O=p_

NH"—N
/ N\ | \ o
S//
0 N il
o
——0
HO
C,H.0,S
122.9752 Da
C,HN,0

211.0746 Da

[¢]

!

+
_>§o
HO

Monoisotopic Mass = 122.974655 Da

Figure 13. Transformation of cation with m/z 344 during fragmentation in CID at 100V to product the

cation with m/z 123.

The structure determination of API degradation products formed by the influence of UV radiation

on 0.1% solution.

a
1500000
1000000 1
0 T S
1 miry
b - Max: 25431 c MSD1 406, cIC—%OE‘: 7:406.7 (DN\CHEM32_D\DATA\2018-03_271%
P P‘ISD1 207 EIC=2 207. 7(D \CHE 37 Lu)ATA\ZO‘lB 03 27\1
60 ‘.‘, 1 2
40 © e - N O
{2505 B350 88 B25F 2 | |ww
0 = §| gJ ‘QJ'? DSy Wb §—;
T S T T 0
500 1000 1500 m/3

Figure 14. The TIC chromatogram of API degradation products formed by UV radiation (fragmentation
voltage 100V) (a). Mass spectrum of peak (1) at 0.675 min (b). EIC chromatogram (c).
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